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Abstract
This contribution proposes the following changes for the encoder optimization information (EOI) SEI message:
1) Specify a valid range for eoi_type.
2) Signal original source picture width minus 1 and original source picture height minus 1.
3) Specify a constraint on the original source picture width and height to avoid conflicts in semantics.
4) Clarify the semantics of eoi_object_based_idc.
5) Specify a constraint on eoi_object_based_idc to disallow some conflicts.
6) Clarify the semantics of eoi_privacy_protection_method_idc.
7) Change the values of different privacy protection methods.
8) Fix the semantics of eoi_src_pic_flag.
9) Enable signalling of eoi_src_pic_flag when eoi_num_int_pic is equal to 0.
10) Signal two flags to indicate horizontal and vertical spatial resampling type.
11) Extend eoi_privacy_info_type by 1 bit.
12) Specify range constraint for eoi_quant_threshold_delta.
Introduction
The encoder optimization information message is used to provide information about how the coded video has been optimized for human viewing or machine analysis. Its latest design is described in the JVET output document JVET-AK2006-v3.docx and its usage in VVC is described in the JVET output document JVET-AK2005-v2.docx. We study both documents and propose misclleanous items described in the next section to improve the design of the EOI SEI message.
Proposed changes
In the following, 12 items are described to improve the EOI SEI design. Proposed text changes are also presented. Unless otherwise specified, the text changes are based on JVET-AK2006-v3.docx. Overall changes are also included in an attachment to this contribution.
Most relevant parts that have been added or modified are highlighted in turquoise, and some of the deleted parts are highlighted in yellow strikethrough in red fonts. There may be some other changes that are editorial in nature and thus not highlighted.

1) In the current text, eoi_type has 16 bits, while only 6 bits have been used. There lacks description about how a decoder shall do when it sees other bits. We simply propose to add a range specification to the semantics of eoi_type as follows:
The value of eoi_type shall be in the range of 0 to 63, inclusive, in bitstreams conforming to this version of this Specification. Values of 64 to 65 535, inclusive, for eoi_type are reserved for future use by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this version of this Specification. Decoders conforming to this version of this Specification shall ignore EOI SEI messages with eoi_type in the range of 64 to 65 535, inclusive.
2) In the current text, the original picture width and height are directly signalled. It is proposed to signal the width minus 1 and the height minus 1 instead. The proposed text changes are:

	encoder_optimization_info(payloadSize ) {
	Descriptor

			...
	

			if( EoiSpatialResamplingFlag ) {
	

				eoi_orig_pic_dimensions_flag
	u(1)

				if( eoi_orig_pic_dimensions_flag ) {
	

					eoi_orig_pic_width_minus1
	u(16)

					eoi_orig_pic_height_minus1
	u(16)

				...
	



3) The original picture width and height may be indicated to be the same as the width and height the cropped decoded picture respectively, which means there is no spatial resampling. However, the original picture width and height are signalled in the SEI message only when there is spatial resampling. It is proposed to add a constraint to avoid such a confliction as follows:
It is a requirement of bitstream conformance that when eoi_orig_pic_width_minus1 and eoi_orig_pic_height_minus1 are present and the value of eoi_orig_pic_width_minus1 plus 1 is equal to the cropped decoded picture width, the value of eoi_orig_pic_height_minus1 plus 1 shall not be equal to the cropped decoded picture height.
4) In the current text, ( eoi_object_based_idc & bitMask ) not equal to 0 indicates the following object-based optimization:
Table x2 – Definition of eoi_object_based_idc
	bitMask
	Interpretation

	0x01
	Areas outside the detected objects have been blurred prior to encoding.

	0x02
	Areas outside the detected objects have been encoded with coarser transform-domain quantization than the quantization used for the detected objects.

	0x04
	Areas outside the detected objects have been overwritten with a constant sample value.

	0x08
	Areas outside the detected objects have been overwritten in some form but not with a constant sample value.

	0x10
	Areas in the objects have been treated differently based on the object size. For example, objects are pre-sorted in size and larger objects are coded with coarser quality than smaller objects during encoding.



For the bitMask value being 0x04, 0x08 and 0x10, it is not clear when the areas have been changed.
It is proposed to clarity the interpretation for those values as follows:
Table x2 – Definition of eoi_object_based_idc
	bitMask
	Interpretation

	0x01
	Areas outside the detected objects have been blurred prior to encoding.

	0x02
	Areas outside the detected objects have been encoded with coarser transform-domain quantization than the quantization used for the detected objects.

	0x04
	Areas outside the detected objects have been overwritten with a constant sample value prior to encoding.

	0x08
	Areas outside the detected objects have been overwritten in some form but not with a constant sample value prior to encoding.

	0x10
	Areas in the objects have been treated differently based on the object size during encoding. For example, objects are pre-sorted in size and larger objects are coded with coarser quality than smaller objects during encoding.



5) In the table of definition of eoi_object_based_idc, some bitMask values cannot be combined. For example, "areas outside the detected objects have been overwritten with a constant sample value" and "areas outside the detected objects have been overwritten in some form but not with a constant sample value" cannot happen simultaneously. It means that bitMask 0x04 and bitMask 0x08 cannot be combined. So does bitMask 0x01. It is proposed to add the following constraint:
There shall not be more than one of ( eoi_object_based_idc & 0x01 ), ( eoi_object_based_idc & 0x04 ) and ( eoi_object_based_idc & 0x08 ) greater than 0.
6) In the table of definition of eoi_privacy_protection_method_idc, interpretation of different methods uses word "personal". It would be better replaced by "privacy". It is also not clear when the changes happen.
Table x3 – Definition of eoi_privacy_protection_method_idc
	bitMask
	Interpretation

	0x01
	Blurring; personal information is blurred to make it unidentifiable.

	0x02
	Replacing; personal information is replaced with something different from the original to make it unidentifiable.

	0x04
	Masking; personal information is masked so that it cannot be identified

	0x08
	Pixelation; personal information is pixelated to make it undiscernible



It is proposed to clarity the interpretation as follows:
Table x3 – Definition of eoi_privacy_protection_method_idc
	bitMask
	Interpretation

	0x01
	Blurring; personalprivacy information is blurred prior to encoding to make it unidentifiable.

	0x02
	Replacing; personalprivacy information is replaced with something different from the original prior to encoding to make it unidentifiable.

	0x04
	Masking; personalprivacy information is masked so that it cannot be identified prior to encoding to make it unidentifiable

	0x08
	Pixelation; personalprivacy information is pixelated prior to encoding to make it undiscernible unidentifiable



7) In the table of definition of eoi_privacy_protection_method_idc, those four methods are asserted to be mutually exclusive. Thus, there is no need to enable combination. It is proposed to use 4 different values instead of 4 bitMask to indicate those methods. The proposed changes are:
eoi_privacy_protection_method_idc, when present, indicates the method / algorithm that was used to apply privacy protection optimization. eoi_privacy_protection_method_idc greater than 0 and ( eoi_privacy_protection_method_idc & bitMask ) not equal to 0 indicates that the method/ algorithm with the bitMask value in Table x3 has been used to apply privacy protection method. When eoi_privacy_protection_method_idc is equal to 0, the method/ algorithm used for privacy protection is unknown or determined by the application.
The value of eoi_privacy_protection_method_idc shall be in the range of 0 to 154, inclusive, in bitstreams conforming to this version of this Specification. Values of 165 to 255, inclusive, for eoi_privacy_protection_method_idc are reserved for future use by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this version of this Specification. When the value of eoi_privacy_protection_method_idc is in the range of 165 to 255, inclusive, decoders conforming to this version of this Specification shall ignore eoi_privacy_protection_method_idc.
Table x3 – Definition of eoi_privacy_protection_method_idc
	bitMask
	Interpretation

	0x01
	Blurring; personalprivacy information is blurred prior to encoding to make it unidentifiable.

	0x02
	Replacing; personalprivacy information is replaced with something different from the original prior to encoding to make it unidentifiable.

	0x043
	Masking; personalprivacy information is masked so that it cannot be identified prior to encoding to make it unidentifiable

	0x084
	Pixelation; personalprivacy information is pixelated prior to encoding to make it undiscernible unidentifiable



8) In the current text, eoi_src_pic_flag equal to 1 specifies that the picture in the same access unit that contains the EOI SEI message is a source picture for temporal upsampling optimization. However, the EOI SEI is layer specific. It is related to PU, instead of AU. The proposed changes are:
When eoi_temporal_resampling_type_flag is equal to 1, eoi_src_pic_flag equal to 1 specifies that the picture in the same access unitPU that contains the EOI SEI message is a source picture for temporal upsampling optimization. eoi_src_pic_flag equal to 0 provides no such indication.
9) In the current design, when eoi_num_int_pic is equal to 0, eoi_src_pic_flag is not signalled. eoi_src_pic_flag indicates whether the current picture is a source picture for temporal upsampling optimization. However, for temporal upsampling, eoi_num_int_pic equal to 0 specifies that the count of pictures that the encoding system add between the source pictures for encoding is unknown or varying. Although the number of inserted pictures is not clear, it is still temporal upsampling. Thus, indicating whether a picture is a source picture for temporal upsampling is still meaningful. Thus, it is proposed to enable signalling soi_src_pic_flag even when soi_num_int_pics is equal to 0. The syntax table is changed as follows:
	encoder_optimization_info(payloadSize ) {
	Descriptor

			...
	

			if( EoiTemporalResamplingFlag ) {
	

				eoi_temporal_resampling_type_flag
	u(1)

				eoi_num_int_pics
	ue(v)

				if( eoi_temporal_resampling_type_flag  &&
					eoi_num_int_pics > 0 )
	

					eoi_src_pic_flag
	u(1)

			}
	

			...
	


10) In the current text, a flag, eoi_spatial_resampling_type_flag, is used to denote whether the spatial resampling is of upsampling or subsampling. It is possible that the original source width is greater than the cropped decoded picture width while the original source height is less than the cropped decoded picture height. In such a case, along different dimensions, the resampling types are different. One flag is not enough to indicate similar situations. It is proposed to have two flag to indicate horizontal and vertical resampling types. The text changes are as follows:

	encoder_optimization_info(payloadSize ) {
	Descriptor

			if( EoiSpatialResamplingFlag ) {
	

				eoi_orig_pic_dimensions_flag
	u(1)

				if( eoi_orig_pic_dimensions_flag ) {
	

					eoi_orig_pic_width
	u(16)

					eoi_orig_pic_height
	u(16)

				} else {
	

					eoi_spatial_resampling_hor_type_flag
	u(1)

					eoi_spatial_resampling_ver_type_flag
	u(1)

				}
	

			}
	

			if( EoiPrivacyProtectionFlag ) {
	



eoi_spatial_resampling_hor_type_flag equal to 0 specifies that the spatial resampling optimization is not a subsampling an up-sampling operation horizontally. eoi_spatial_resampling_hor_type_flag equal to 1 specifies that the spatial resampling optimization is an up-sampling operation horizontally.
eoi_spatial_resampling_ver_type_flag equal to 0 specifies that the spatial resampling optimization is not an up-sampling operation vertically. eoi_spatial_resampling_ver_type_flag equal to 1 specifies that the spatial resampling optimization is an up-sampling operation vertically.
11) In the current design, eoi_privacy_info_type specifies information related to person, vehicle or location is protected. However, for information related objects except for person and vehicle, eoi_privacy_info_type cannot provide information. Thus, it is propsed to extend eoi_privacy_info_type by 1 bitMask as follows:
Table x4 – Definition of eoi_privacy_info_type
	bitMask
	Interpretation

	0x01
	Information that identifies a person is protected. For example, the face of the person.

	0x02
	Information that can identify vehicles is protected. For example, the license plate of the vehicle.

	0x04
	Information that can infer locations is protected. For example text or images on signs.

	0x08
	Information that can identify an object (except for person and vehicle) is protected. For example, a computer screen.



12) In the current text, eoi_quant_threshold_delta is coded in ue(v) but no range is specified. We propose to add a range specification to the semantics of eoi_quant_threshold_delta.
It is also specifed that when eoi_pic_quant_object_flag is equal to 1 and eoi_quant_threshold_delta is greater than 0, areas with quantization parameter greater than or equal to PicQuant + eoi_quant_threshold_delta represent areas outside the detected objects. When eoi_pic_quant_object_flag is equal to 0 and eoi_quant_threshold_delta is greater than 0, areas with quantization parameter less than or equal to PicQuant − eoi_quant_threshold_delta represent areas that include one or more detected objects. In VVC, the maximum quantization parameter value is 63 and the minimum value is −QpBdOffset. No area can be coded with quantization parameter greater than 63 or coded with quantization parameter less than −QpBdOffset. Thus, when eoi_pic_quant_object_flag is equal to 1 and eoi_quant_threshold_delta is greater than 0, ( PicQuant + eoi_quant_threshold_delta ) greater than 63 should be disallowed. Similarly, when eoi_pic_quant_object_flag is equal to 0 and eoi_quant_threshold_delta is greater than 0, ( PicQuant − eoi_quant_threshold_delta ) should be disallowed.
The proposed changes to the VSEI text are as follows:
eoi_quant_threshold_delta equal to 0 specifies that the quantization parameter difference between any area outside detected objects and any area that includes one or more detected objects is unknown or unspecified. eoi_quant_threshold_delta greater than 0 is used to indicate the quantization parameter threshold determining areas classified to be outside the detected objects or to include one or more detected objects, depending on the value of eoi_pic_quant_object_flag as specified below. The value of eoi_quant_threshold_delta shall be in the range of 0 to 255, inclusive.
VVC-related constraints can be added to the interface text of EOI SEI message in the JVET-AK2005-v2 document as follows:
D.12.14 Use of the encoder optimization information SEI messages
For purposes of interpretation of the encoder optimization information SEI message, the variable PicQuant is derived separately for each picture to which the encoder optimization information SEI message applies as follows:
–	If pps_qp_delta_info_in_ph_flag is equal to 1, PicQuant is set equal to 26 + pps_init_qp_minus26 + ph_qp_delta.
–	Otherwise (pps_qp_delta_info_in_ph_flag is equal to 0), PicQuant is set equal to 26 + pps_init_qp_minus26 + sh_qp_delta for the first slice of the picture.
When eoi_pic_quant_object_flag is equal to 1 and eoi_quant_threshold_delta is greater than 0, ( PicQuant + eoi_quant_threshold_delta ) shall be less than 63. When eoi_pic_quant_object_flag is equal to 0 and eoi_quant_threshold_delta is greater than 0, ( PicQuant − eoi_quant_threshold_delta ) shall be greater than −QpBdOffset.
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